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*3L (57) Abstract : 

PROBLEM TO BE SOLVED: To prevent failure of a circuit and loudspeaker 
when abnormality occurs in output, and also continues reproduction. 
SOLUTION: Abnormality detecting circuits and protection circuits are 
arranged in power amplifiers 42, 44, 46, 48, 50 of output channels FL 
C, FR, RL, RR, respectively, and when an abnormality is detected in s 
output channel, the protection circuit is activated, thereby stopping 
the power amplifier operation and the output of the channel. Then, a 



sound image localization and mixer circuit 30 performs sound image 
localization of the signal in the channel where the abnormality is 
detected, which is supplied to the loudspeaker adjacent to both sides of 
the loudspeaker in the channel. By this arrangement, the reproduced 
sound of the signal in the channel where the abnormality is detected is 
localized virtually in the loudspeaker position of the channel. Signals 
of other normal channels are regenerated as they are from the 
loudspeakers of the channels, respectively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 



[Claim (s)] 

[Claim 1] In the amplifier for audios which has the output channel of 



three or more channels The malfunction detection circuit which detects 
the abnormalities of said output channel per channel, The protection 
network which stops the output of the output channel by which these 
abnormalities were detected, In order to make the loudspeaker location 
of an output channel where the audio signal of the output channel by 
which these abnormalities were detected was reproduced from the 
loudspeaker of two or more normal predetermined output channels, and 
these abnormalities were detected in the image orientate image normal 
position processing predetermined to the audio signal of the output 
channel by which these abnormalities were detected — giving — this — 
each, when said abnormalities are detected, the image normal position 
circuit which generates the audio signal reproduced from the loudspeaker 
of a normal output channel, respectively, and the audio signal currently 
assigned to each corresponding normal output channel from the first in 
each audio signal generated in said image normal position circuit — 
respectively — mixing — this — each — the amplifier for audios which 
comes to provide the mixing circuit outputted from a normal output 
channel. 

[Claim 2] When it has each output channel of front right and left and 
back right and left at least and said malfunction detection circuit 
detects the abnormalities of one output channel among those Said 
protection network suspends the output of the output channel by which 
these abnormalities were detected, and said image normal position 
circuit performs predetermined image normal position processing to the 
audio signal of the output channel by which these abnormalities were 
detected. The audio signal reproduced from the loudspeaker which adjoins 
the both sides of the loudspeaker for output channels by which these 
abnormalities were detected among the loudspeakers of said front right 
and left and back right and left is generated, respectively. Amplifier 
for audios according to claim 1 with which said mixing circuit mixes the 
this generated audio signal to the audio signal currently assigned to 
each corresponding output channel from the first, respectively, and 
outputs it to it from this each output channel. 

[Claim 3] When it has each output channel of front right and left and 
the center of the front at least and said malfunction detection circuit 
detects the abnormalities of the output channel of the center of the 
front Said protection network suspends the output of the output channel 
of this center of the front, and generates the audio signal which said 
image normal position circuit performs predetermined image normal 
position processing to the audio signal of the output channel of this 
center of the front, and is reproduced from the loudspeaker of the 



output channel of said front right and left, respectively. Amplifier for 
audios according to claim 1 with which said mixing circuit mixes this 
each generated audio signal to the audio signal to which it is assigned 
from the first by the output channel of said front right and left, 
respectively, and outputs it to it from the output channel of these 
front right and left. 

[Claim 4] When it has each output channel of front right and left, the 
center of the front, and back right and left at least and said 
malfunction detection circuit detects the abnormalities of the output 
channel of the front left Said protection network suspends the output of 
the output channel of this front left, and generates the audio signal 
which said image normal position circuit performs predetermined image 
normal position processing to the audio signal of the output channel of 
this front left, and is reproduced from the loudspeaker of said center 
of the front, and said back left, respectively. Each audio signal by 
which said mixing circuit was this generated Amplifier for audios 
according to claim 1 which mixes to the audio signal currently assigned 
to the output channel of said center of the front, and said back left 
from the first, respectively, and is outputted to it from the output 
channel of this center of the front, and this back left. 
[Claim 5] When it has each output channel of front right and left, the 
center of the front, and back right and left at least and said 
malfunction detection circuit detects the abnormalities of the output 
channel of the front right Said protection network suspends the output 
of the output channel of this front right, and generates the audio 
signal which said image normal position circuit performs predetermined 
image normal position processing to the audio signal of the output 
channel of this front right, and is reproduced from the loudspeaker of 
said center of the front, and said back right, respectively. Each audio 
signal by which said mixing circuit was this generated Amplifier for 
audios according to claim 1 which mixes to the audio signal currently 
assigned to the output channel of said center of the front, and said 
back right from the first, respectively, and is outputted to it from the 
output channel of this center of the front, and this back right. 
[Claim 6] Amplifier for audios given in either of claims 1-5 which 
perform control of control of said image normal position circuit based 
on said malfunction detection, or said mixing circuit or this image 
normal position circuit, and this mixing circuit through a control 
circuit. 

[Claim 7] Have the ref lected-sound output channel of three or more 
channels, with the ref lected-sound parameter which was able to assign 



the common audio signal for this every ref lected-sound output channel, 
collapse, respectively, calculate, and a reflective correspondence 
number is generated. In the amplifier for audios outputted from the 
corresponding ref lected-sound output channel, respectively The 
malfunction detection circuit which detects the abnormalities of said 
ref lected-sound output channel per channel, the protection network which 
stops the output of the ref lected-sound output channel by which these 
abnormalities were detected, and when these abnormalities are detected 
Amplifier for audios which comes to provide the control circuit which 
performs control changed into the thing containing the thing equivalent 
to the ref lected-sound parameter currently assigned to the reflected- 
sound output channel by which these abnormalities were detected in the 
ref lected-sound parameter of two or more normal predetermined reflected- 
sound output channels. 

[Claim 8] Amplifier for audios according to claim 7 which is two 
ref lected-sound output channels by which the normal ref lected-sound 
output channel of said predetermined plurality adjoins right and left of 
the ref lected-sound output channel by which said abnormalities were 
detected. 

[Claim 9] The ref lected-sound parameter currently assigned to said each 
ref lected-sound output channel It is a thing showing the reflected sound 
of the location of the arbitration between the ref lected-sound output 
channels which become the ref lected-sound parameter of a ref lected-sound 
output channel and pair which adjoin the left or right, and adjoin this 
left or the right by the sound-volume ratio. The inside of the 
ref lected-sound parameter with which said control circuit is assigned to 
the ref lected-sound output channel by which these abnormalities were 
detected when said abnormalities are detected, The thing equivalent to 
the ref lected-sound parameter with which it is expressed to the 
ref lected-sound output channel and pair which adjoin left-hand side by 
becoming is included in the ref lected-sound parameter of the reflected- 
sound output channel which adjoins right-hand side. So that the thing 
equivalent to the ref lected-sound parameter which is the ref lected-sound 
output channel which adjoins right-hand side, and a pair may be included 
in the ref lected-sound parameter of the ref lected-sound output channel 
which adjoins left-hand side Amplifier for audios according to claim 8 
which performs control which changes the ref lected-sound parameter of 
two ref lected-sound output channels which adjoin these right and left. 

[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention enables it to continue playback 
while protecting a circuit and a loudspeaker from breakage, when 
abnormalities arise in an output about the amplifier for audios. 
[0002] 

[Description of the Prior Art] In the power amplification for audios, or 
PURIME in amplifier, when a loudspeaker terminal short-circuits by the 
error [ user ] of handling etc. , an excessive current flows to an output 
stage and the component of an output stage may be destroyed. Moreover, 
when direct-current potential arises in an output, a loudspeaker may be 
damaged by fire, then, when a protection network is usually established 
in the output of these amplifier and abnormalities (an excessive current, 
generating of direct-current potential, etc. ) arise in an output, 
destruction of the component of an output stage and burning of a 
loudspeaker are prevented by operating a protection network, 
intercepting an output (or the power source itself — turning off), and 
stopping this output. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional amplifier 
for audios, since the protection feature had not been independent for 
every output channel, also to the abnormalities of one output channel, 
all output channels were turned off and the power source itself was 
turned off. For this reason, also when only some one channel became 
unusual while having seen long programs, such as a movie, viewing and 
listening after it was impossible. This invention tends to offer the 
amplifier for audios which enabled it to continue playback while 
preventing destruction of a circuit or a loudspeaker, when it is made in 
view of an above-mentioned point and abnormalities arise in an output. 



[0004] 

[Means for Solving the Problem] In the amplifier for audios with which 
invention of the 1st of this application has the output channel of three 
or more channels The malfunction detection circuit which detects the 
abnormalities of said output channel per channel, The protection network 
which stops the output of the output channel by which these 
abnormalities were detected, In order to make the loudspeaker location 
of an output channel where the audio signal of the output channel by 
which these abnormalities were detected was reproduced from the 
loudspeaker of two or more normal predetermined output channels, and 
these abnormalities were detected in the image orientate image normal 
position processing predetermined to the audio signal of the output 
channel by which these abnormalities were detected — giving — this — 
each, when said abnormalities are detected, the image normal position 
circuit which generates the audio signal reproduced from the loudspeaker 
of a normal output channel, respectively, and the audio signal currently 
assigned to each corresponding normal output channel from the first in 
each audio signal generated in said image normal position circuit — 
respectively — mixing — this — each — it comes to provide the mixing 
circuit outputted from a normal output channel. Since it was made to 
stop the output of the output channel which detects the abnormalities of 
an output channel per channel and by which abnormalities were detected 
according to the 1st invention, the circuit of this output channel and 
breakage of a loudspeaker can be prevented. Moreover, a normal output 
channel is employed efficiently as it is, and image normal position 
processing is performed to the audio signal of the output channel by 
which abnormalities were detected, it reproduces from the loudspeaker of 
two or more normal predetermined output channels, and the loudspeaker 
location of an output channel where these abnormalities were detected is 
made to orientate the image (that is, an alternative loudspeaker is 
virtually made in the location), since it was made like The loudspeaker 
location of an output channel where these abnormalities were detected 
can be made to be able to orientate in false the voice of the output 
channel by which these abnormalities were detected, an abnormal 
condition can be relieved temporarily, and listening can be continued 
where the time of abnormalities having not arisen is resembled. In 
addition, control of control of said image normal position circuit based 
on said malfunction detection or said mixing circuit or this image 
normal position circuit, and this mixing circuit can be performed 
without minding through control circuits, such as a microcomputer. 
[0005] the 1st invention — for example, (a) realizable as following 



various configurations, when it has each output channel of front right 
and left and back right and left at least and said malfunction detection 
circuit detects the abnormalities of one output channel among those Said 
protection network suspends the output of the output channel by which 
these abnormalities were detected, and said image normal position 
circuit performs predetermined image normal position processing to the 
audio signal of the output channel by which these abnormalities were 
detected. The audio signal reproduced from the loudspeaker which adjoins 
the both sides of the loudspeaker for output channels by which these 
abnormalities were detected among the loudspeakers of said front right 
and left and back right and left is generated, respectively. Said mixing 
circuit mixes the this generated audio signal to the audio signal 
currently assigned to each corresponding output channel from the first, 
respectively, and outputs it to it from this each output channel, (b) 
When it has each output channel of front right and left and the center 
of the front at least and said malfunction detection circuit detects the 
abnormalities of the output channel of the center of the front Said 
protection network suspends the output of the output channel of this 
center of the front, and generates the audio signal which said image 
normal position circuit performs predetermined image normal position 
processing to the audio signal of the output channel of this center of 
the front, and is reproduced from the loudspeaker of the output channel 
of said front right and left, respectively. Said mixing circuit mixes 
this each generated audio signal to the audio signal to which it is 
assigned from the first by the output channel of said front right and 
left, respectively, and outputs it to it from the output channel of 
these front right and left, (c) When it has each output channel of front 
right and left, the center of the front, and back right and left at 
least and said malfunction detection circuit detects the abnormalities 
of the output channel of the front left Said protection network suspends 
the output of the output channel of this front left, and generates the 
audio signal which said image normal position circuit performs 
predetermined image normal position processing to the audio signal of 
the output channel of this front left, and is reproduced from the 
loudspeaker of said center of the front, and said back left, 
respectively. Said mixing circuit mixes each this generated audio signal 
to the audio signal to which it is assigned from the first by the output 
channel of said center of the front, and said back left, respectively, 
and outputs it to it from the output channel of this center of the front, 
and this back left, (d) When it has each output channel of front right 
and left, the center of the front, and back right and left at least and 



said malfunction detection circuit detects the abnormalities of the 
output channel of the front right Said protection network suspends the 
output of the output channel of this front right, and generates the 
audio signal which said image normal position circuit performs 
predetermined image normal position processing to the audio signal of 
the output channel of this front right, and is reproduced from the 
loudspeaker of said center of the front, and said back right, 
respectively. Said mixing circuit mixes each this generated audio signal 
to the audio signal to which it is assigned from the first by the output 
channel of said center of the front, and said back right, respectively, 
and outputs it to it from the output channel of this center of the front, 
and this back right. 

[0006] Moreover, invention of the 2nd of this application contains the 
channel which outputs the signal which mixed not only the channel that 
outputs the ref lected-sound output channel {reflected sound of three or 
more channels specially but a reflected sound, and sounds other than 
reflected sounds, such as the main tone (direct sound). Have}, with the 
ref lected-sound parameter which was able to assign the common audio 
signal for this every ref lected-sound output channel, collapse, 
respectively, calculate, and a reflective correspondence number is 
generated. In the amplifier for audios outputted from the corresponding 
ref lected-sound output channel, respectively The malfunction detection 
circuit which detects the abnormalities of said ref lected-sound output 
channel per channel, the protection network which stops the output of 
the ref lected-sound output channel by which these abnormalities were 
detected, and when these abnormalities are detected It comes to provide 
the control circuit which performs control changed into the thing 
containing the thing equivalent to the ref lected-sound parameter 
currently assigned to the ref lected-sound output channel by which these 
abnormalities were detected in the ref lected-sound parameter of two or 
more normal predetermined ref lected-sound output channels. 
[0007] Since it was made to stop the output of the ref lected-sound 
output channel which detects the abnormalities of a ref lected-sound 
output channel per channel and by which abnormalities were detected 
according to the 2nd invention, the circuit of this ref lected-sound 
output channel and breakage of a loudspeaker can be prevented. A normal 
ref lected-sound output channel is employed efficiently as it is. 
Moreover, the ref lected-sound parameter of two or more normal 
predetermined ref lected-sound output channels Since it was made to 
change into the thing containing the thing equivalent to the reflected- 
sound parameter currently assigned to the ref lected-sound output channel 



by which these abnormalities were detected The reflected sound which 
should be generated in the ref lected-sound output channel by which these 
abnormalities were detected, or the reflected sound near it can be 
reproduced, an abnormal condition can be relieved temporarily, and 
listening can be continued where the time of abnormalities having not 
arisen is resembled. In addition, the normal ref lected-sound output 
channel of said predetermined plurality can be made into two reflected- 
sound output channels which adjoin right and left of the ref lected-sound 
output channel by which said abnormalities were detected, for example. 
Moreover, the ref lected-sound parameter currently assigned to said each 
ref lected-sound output channel In being a thing showing the reflected 
sound of the location of the arbitration between the ref lected-sound 
output channels which become the ref lected-sound parameter of a 
ref lected-sound output channel and pair which adjoin the left or right, 
and adjoin this left or the right by the sound-volume ratio Said control 
circuit For example, the inside of the ref lected-sound parameter 
currently assigned to the ref lected-sound output channel by which these 
abnormalities were detected when said abnormalities are detected, The 
thing equivalent to the ref lected-sound parameter with which it is 
expressed to the ref lected-sound output channel and pair which adjoin 
left-hand side by becoming is included in the ref lected-sound parameter 
of the ref lected-sound output channel which adjoins right-hand side. So 
that the thing equivalent to the ref lected-sound parameter which is the 
ref lected-sound output channel which adjoins right-hand side, and a pair 
may be included in the ref lected-sound parameter of the ref lected-sound 
output channel which adjoins left-hand side Control which changes the 
ref lected-sound parameter of two ref lected-sound output channels which 
adjoin these right and left shall be performed. 
[0008] 

[Embodiment of the Invention] (Gestalt of implementation of the 1st 
invention) The gestalt of the operation which applied the 1st invention 
to surround amplifier (PURIME in amplifier with a surround channel) is 
explained. Drawing 1 shows the system configuration (an analog input 
network omits.) of this surround amplifier. From the digital input 
terminal 10, digital audio signals, such as a Dolby digital (trademark) 
encoding signal, are inputted. This signal is encoded by the decoder 12 
and divided into the audio signal of each encoding output channel of L 
(front left), C (center of the front), R (front right), LS (back left 
surround), and RS (back right surround). The mixing circuit 14 mixes 
each channel audio signal of the front signals L, C, and R. The 
ref lected-sound generation circuit 16 is what generates the reflective 



correspondence number which acts as the student of the present sound 
field which spread ahead of a listener 64. For every output channel of 
floor line (front left), FR (front right), RL (back left), and RR (back 
right) Convolution arithmetic circuits, such as FIR (non-recursive 
filter) to which the ref lected-sound parameter (parameter for every 
reflected sound expressed with a time delay and gain) which corresponds 
in the direction of the each corresponding loudspeakers 66, 70, 72, and 
74 was set, are provided. A convolution operation is performed to the 
mixing signal of the front signals L, C, and R, respectively, and the 
reflective correspondence number for every output channels floor line, 
FR, RL, and RR is generated. 

[0009] The ref lected-sound generation circuit 18 is what generates the 
reflective correspondence number which acts as the student of the 
surround sound field which spread in a listener' s 64 method of the left 
rear. Convolution arithmetic circuits, such as FIR to which the 
ref lected-sound parameter which corresponds in the direction of the each 
corresponding loudspeakers 66, 70, 72, and 74 was set, are provided for 
every output channel of floor line, FR, RL, and RR. It calculates by 
collapsing in the back left surround signal LS, and the reflective 
correspondence number for every output channels floor line, FR, RL, and 
RR is generated. 

[0010] The ref lected-sound generation circuit 20 is what generates the 
reflective correspondence number which acts as the ** student of the 
surround sound field which spread in a listener' s 64 method of the right 
rear. Convolution arithmetic circuits, such as FIR to which the 
ref lected-sound parameter which corresponds in the direction of the each 
corresponding loudspeakers 66, 70, 72, and 74 was set, are provided for 
every output channel of floor line, FR, RL, and RR. It calculates by 
collapsing in the back right surround signal RS, and the reflective 
correspondence number for every output channels floor line, FR, RL, and 
RR is generated. The same output channel carries out thing mixing, and 
the mixing circuit 22 outputs the reflective correspondence number 
outputted from the ref lected-sound generation circuits 16, 18, and 20. 
In the mixing circuits 24, 26, 28, and 29, the reflective correspondence 
number of each output channels floor line, FR, RL, and RR outputted from 
the mixing circuit 22 is mixed by the signal of each encoder output 
channels L, R, LS, and RS of a decoder 12, respectively, and is inputted 
into the image normal position and the mixing circuit 30. 
[0011] While the image normal position and the mixing circuit 30 output 
the audio signal currently assigned to the normal output channel from 
the first as it is In order to reproduce the audio signal from the 



loudspeaker of two or more normal predetermined output channels about 
the output channel by which abnormalities were detected and to make the 
loudspeaker location of an output channel where these abnormalities were 
detected orientate the image image normal position processing 
predetermined to the audio signal of the output channel by which these 
abnormalities were detected — giving — this — each, while generating 
the audio signal reproduced from the loudspeaker of a normal output 
channel, respectively the audio signal currently assigned to each 
corresponding normal output channel from the first in the generated this 
audio signal — respectively — mixing — this — each — it outputs 
from a normal output channel. The audio signal of each output channels 
floor line, C, FR, RL, and RR outputted from the image normal position 
and the mixing circuit 30 It is outputted from the loudspeaker terminals 
52, 54, 56, 58, and 60 through pre amplifier (a D/A converter is 
included) 32, 34, 36, 38, and 40 and power amplification 42, 44, 46, 48, 
and 50, respectively. The loudspeakers 66, 68, 70, 72, and 74 of an each 
corresponding direction arranged in the perimeter of the listener 64 in 
a listening room 62 are supplied, respectively, and it is pronounced. In 
power amplification 42, 44, 46, and 48 and 50, the malfunction detection 
circuit which detects the abnormalities (generating of excessive current 
and direct-current potential etc.) of a self channel, and the protection 
network which stops the output of a self channel when these 
abnormalities are detected are built in, respectively. A control circuit 
82 consists of microcomputers etc. and controls the image normal 
position and the mixing circuit 30 based on the malfunction detection 
output of each output channel. 

[0012] The example of a configuration for one channel of power 
amplification 42, 44, 46, 48, and 50 is shown in drawing 2 . A power 
source is supplied to the power amplification circuit 76 through a relay 
switch 77 (protection network). Power amplification of the audio signal 
is carried out in the power amplification circuit 76, and it is 
outputted through a relay switch 78 (protection network). The 
malfunction detection circuit 80 turns off a relay switch 78, and stops 
the output of the output channel concerned at the same time it will turn 
off a relay switch 77 and will stop the electric supply to the power 
amplification circuit 76, if abnormalities in the power amplification 
circuit 76, such as an excessive current and generating of direct- 
current potential, are detected. If it replaces with relay switches 77 
and 78 and a fuse is arranged, this fuse will constitute a malfunction 
detection circuit and a protection network. 

[0013] The example of a configuration of the image normal position and 



the mixing circuit 30 is shown in drawing 3 . The audio signal of each 
output channels floor line, C, FR, RL, and RR is inputted into the image 
normal position circuits 84, 86, 88, 90, and 92. When the signal of a 
self output channel is reproduced from two loudspeakers which adjoin the 
both sides of the loudspeaker of this channel, these image normal 
position circuits 84, 86, 88, 90, and 92 perform image normal position 
processing to this signal, and generate the signal reproduced from two 
loudspeakers which adjoin these both sides so that the image may 
orientate in the loudspeaker location of a self channel. As briefly 
shown in drawing 4 , these image normal position circuits 84, 86, 88, 90, 
and 92 can input an one-channel input audio signal into attenuators 93 
and 95, and can constitute it from a circuit which generates and outputs 
a two-channel audio signal, respectively. In this case, the normal 
position can be set up by the gain ratio of attenuators 93 and 95. 
Moreover, more, in high degree of accuracy, the image normal position 
circuits 84, 86, 88, 90, and 92 can be inputted into the image normal 
position circuit of the common knowledge which calculates grant of a 
head transfer function and cross talk cancellation of an one-channel 
input audio signal, and can consist of circuits which generate and 
output a two-channel audio signal, respectively. The relation between 
the input channel of the image normal position circuits 84, 86, 88, 90, 
and 92 and an output channel is shown in degree table. 
An input channel Output channel Image normal position circuit 84 floor 
line C, RL Image normal position circuit 86 C floor line, FR Image 
normal position circuit 88 FR C, RR Image normal position circuit 90 RL 
floor line, RR Image normal position circuit 92 RR FR, RL [0014] That is, 
when the signal of the self channel floor line is reproduced from the 
loudspeakers 68 and 72 of Channels C and RL, the image normal position 
circuit 84 carries out image normal position processing of the signal of 
the self channel floor line, and generates the signal reproduced by the 
loudspeakers 68 and 72 of Channels C and RL so that the image may 
orientate in the location of the loudspeaker 66 of the self channel 
floor line. Moreover, when the signal of the self channel C is 
reproduced from the loudspeakers 66 and 70 of Channels floor line and FR, 
the image normal position circuit 86 carries out image normal position 
processing of the signal of the self channel C, and generates the signal 
reproduced by the loudspeakers 66 and 70 of Channels floor line and FR 
so that the image may orientate in the location of the loudspeaker 68 of 
the self channel C. Moreover, when the signal of the self channel FR is 
reproduced from the loudspeakers 68 and 74 of Channels C and RR, the 
image normal position circuit 88 carries out image normal position 



processing of the signal of the self channel FR, and generates the 
signal reproduced by the loudspeakers 68 and 74 of Channels C and RR so 
that the image may orientate in the location of the loudspeaker 70 of 
the self channel FR. Moreover, when the signal of the self channel RL is 
reproduced from the loudspeakers 66 and 74 of Channels floor line and RR, 
the image normal position circuit 90 carries out image normal position 
processing of the signal of the self channel RL, and generates the 
signal reproduced by the loudspeakers 66 and 74 of Channels floor line 
and RR so that the image may orientate in the location of the 
loudspeaker 72 of the self channel RL. Moreover, when the signal of the 
self channel RR is reproduced from the loudspeakers 70 and 72 of 
Channels FR and RL, the image normal position circuit 92 carries out 
image normal position processing of the signal of the self channel RR, 
and generates the signal reproduced by the loudspeakers 70 and 72 of 
Channels FR and RL so that the image may orientate in the location of 
the loudspeaker 74 of the self channel RR. 

[0015] The signal of each channels C and RL generated in the image 
normal position circuit 84 of Channel floor line is inputted into the 
mixing circuit 106, 110 of Channels C and RL through the switches 94a and 
94b (off always [ forward ]) interlock and switch on by the command from 
a control circuit 82, respectively, when abnormalities are detected by 
the channel floor line concerned. The signal of each channels floor line 
and FR generated in the image normal position circuit 86 of Channel C is 
inputted into the mixing circuit 104, 108 of Channels floor line and FR 
through the switches 96a and 96b (off always [ forward ]) interlock and 
switch on by the command from a control circuit 82, respectively, when 
abnormalities are detected by the channel C concerned. The signal of 
each channels C and RR generated in the image normal position circuit 88 
of Channel FR is inputted into the mixing circuit 106, 111 of Channels C 
and RR through the switches 98a and 98b (off always [ forward ]) 
interlock and switch on by the command from a control circuit 82, 
respectively, when abnormalities are detected by the channel FR 
concerned. The signal of each channels floor line and RR generated in 
the image normal position circuit 90 of Channel RL is inputted into the 
mixing circuit 104, 111 of Channels floor line and RR through the 
switches 100a and 100b (off always [ forward ]) interlock and switch on 
by the command from a control circuit 82, respectively, when 
abnormalities are detected by the channel RL concerned. The signal of 
each channels FR and RL generated in the image normal position circuit 
92 of Channel RR is inputted into the mixing circuit 108, 110 of Channels 
FR and RL through the switches 102a and 102b (off always [ forward ]) 



interlock and switch on by the command from a control circuit 82, 
respectively, when abnormalities are detected by the channel RR 
concerned. The mixing circuits 104 and 106, 108, 110, 111 The signal of the 
self channels floor line, C, FR, RL, and RR, The self channels floor 
line, C, FR, and RL which are generated in the image normal position 
circuits 84, 86, 88, and 90, and are inputted through Switches 94a, 94b, 
96a, 96b, 98a, 98b, 100a, 100b, 102a, and 102b, and the signal addressed 
to RR are mixed and outputted. The corresponding each loudspeakers 66, 
68, 70, 72, and 74 are supplied, respectively. In addition, ON of 
Switches 94a, 94b, 96a, 96b, 98a, 98b, 100a, 100b, 102a, and 102b and 
OFF can also be directly performed with the malfunction detection output 
of the power amplification 42, 44, 46, and 48 which each corresponds, 
and the malfunction detection circuit 80 ( drawing 2 ) in 50, without 
minding control circuits 82 (microcomputer etc.). 

[0016] An example of the control action of the output channel in the 
amplifier for audios of drawing 1 is shown in drawing 5 . When (Si) and 
abnormalities are detected in the condition of usually reproducing by 
five channels, floor line, C, FR, RL, and RR, the output of (S2) and an 
abnormality channel is stopped (S3), and relief processing by this 
invention is performed (S4). Then, when an abnormal condition is solved 
(S5), relief processing is canceled (S6), an output halt of an 
abnormality channel is canceled (S7), and it is made to usually return 
to playback (Si). 

[0017] The playback actuation by the relief processing of step S4 of 
drawing 5 is explained. Drawing 6 is usually in the condition at the 
time of playback, and the loudspeakers 66, 68, 70, 72, and 74 of a total 
of five channels are reproducing the signal of the channels floor line, 
C, FR, RL, and RR currently assigned to self from the first. Drawing 7 
is in a condition when abnormalities are detected by Channel C, image 
normal position processing is performed and the signal of Channel C is 
reproduced from loudspeakers 66 and 70. The signal of other channels 
floor line, FR, RL, and RR is reproduced from the loudspeakers 66, 70, 
72, and 74 currently assigned from the first. Drawing 8 is in a 
condition when abnormalities are detected by Channel floor line, image 
normal position processing is performed and the signal of Channel floor 
line is reproduced from loudspeakers 68 and 72. The signal of other 
channels C, FR, RL, and RR is reproduced from the loudspeakers 68, 70, 
72, and 74 currently assigned from the first. Drawing 9 is in a 
condition when abnormalities are detected by Channel FR, image normal 
position processing is performed and the signal of Channel FR is 
reproduced from loudspeakers 68 and 74. The signal of other channels 



floor line, C, RL, and RR is reproduced from the loudspeakers 66, 68, 72, 
and 74 currently assigned from the first. Drawing 10 is in a condition 
when abnormalities are detected by Channel RL, image normal position 
processing is performed and the signal of Channel RL is reproduced from 
loudspeakers 66 and 74. The signal of other channels floor line, C, FR, 
and RR is reproduced from the loudspeakers 66, 68, 70, 72, and 74 
currently assigned from the first. Drawing 11 is in a condition when 
abnormalities are detected by Channel RR, image normal position 
processing is performed and the signal of Channel RR is reproduced from 
loudspeakers 70 and 72. The signal of other channels floor line, C, FR, 
and RL is reproduced from the loudspeakers 66, 68, 70, and 72 currently 
assigned from the first. 

[0018] The playback sound source by the relief processing of step S4 of 
drawing 5 is explained. Drawing 12 shows a certain instantaneous sound- 
source playback condition when usually reproducing by five channels. The 
same instantaneous sound-source playback condition as drawing 12 when 
abnormalities producing drawing 13 in Channel C, and carrying out image 
normal position processing of the signal of this channel C, reproducing 
from loudspeakers 66 and 70, and reproducing from the loudspeakers 66, 
70, 72, and 74 to which the signal of other channels floor line, FR, RL, 
and RR is assigned from the first is shown. At this time, the playback 
sound source of the signal (signal which consists of only direct sound) 
of Channel C is orientated in the usually same location as the time of 
reproducing by the loudspeaker 68 at the time of playback. The same 
instantaneous sound-source playback condition as drawing 12 when 
abnormalities producing drawing 14 in Channel FR, and carrying out image 
normal position processing of the signal of this channel FR, reproducing 
from loudspeakers 68 and 74, and reproducing from the loudspeakers 66, 
68, 72, and 74 to which the signal of other channels floor line, C, RL, 
and RR is assigned from the first is shown. At this time, the playback 
sound source of the signal (signal which consists of direct sound and a 
reflected sound) of Channel FR is orientated in the usually same 
location as the time of reproducing by the loudspeaker 70 at the time of 
playback. 

[0019] In addition, although image normal position processing of the 
signal of this channel floor line is carried out and it was made to 
reproduce by loudspeakers 68 and 72 with the gestalt of said operation 
so that the signal of this channel floor line may be reproduced by 
loudspeakers 68 and 72 and it may orientate in the location of a 
loudspeaker 66 when abnormalities arose in Channel floor line Image 
normal position processing of the signal of this channel floor line can 



be carried out, and it can also reproduce by loudspeakers 70 and 72 so 
that it may replace with this, the signal of this channel floor line may 
be reproduced by loudspeakers 70 and 72 and it may orientate in the 
location of a loudspeaker 66. Although image normal position processing 
of the signal of this channel FR is carried out and it was made 
similarly to reproduce by loudspeakers 68 and 74 with the gestalt of 
said operation so that the signal of this channel FR may be reproduced 
by loudspeakers 68 and 74 and it may orientate in the location of a 
loudspeaker 70 when abnormalities arose in Channel FR Image normal 
position processing of the signal of this channel FR can be carried out, 
and it can also reproduce by loudspeakers 66 and 74 so that it may 
replace with this, the signal of this channel FR may be reproduced by 
loudspeakers 66 and 74 and it may orientate in the location of a 
loudspeaker 70. 

[0020] Moreover, although the gestalt of said operation explained the 
case where the 1st invention was applied to the amplifier for audios 
whose number of output channels is five channels, the number of output 
channels can apply not only this but the 1st invention to the amplifier 
for audios of the various numbers of output channels of three or more 
channels. Moreover, the 1st invention is applicable to various amplifier 
for audios, such as not only surround amplifier but the usual PURIME in 
amplifier, and a main amplifier (power amplification). 
[0021] (Gestalt of implementation of the 2nd invention) The gestalt of 
the operation which applied the 2nd invention to surround amplifier 
(PURIME in amplifier with a surround channel) is explained. Drawing 15 
shows the system configuration of this surround amplifier. From an input 
terminal 113, 115, the analog audio signal (the main signal) of two right 
and left is inputted. These signals are outputted from the loudspeaker 
terminal 125, 127 through the pre amplifier 117, 119 and power 
amplification 121, 123 which constitute the direct sound output channels 
L and R, are supplied to the main loudspeaker 133, 135 arranged in front 
right and left of the listener 131 in a listening room 129, respectively, 
and are pronounced as direct sound. 

[0022] The main signal of two right and left is mixed in the mixing 
circuit 137, and the mixing audio signal of L+R or L-R is generated. 
This mixing audio signal is inputted into the ref lected-sound generation 
circuit 139. The ref lected-sound generation circuit 139 is what 
generates the reflective correspondence number which acts as the 
student of the surround sound field which spread around a listener 131. 
For every ref lected-sound output channel of FLr (front left), FRr (front 
right), RLr (back left), and RRr (back right) The convolution arithmetic 



circuits 149, 151, 153, 155, such as FIR (non-recursive filter) to which 
the ref lected-sound parameter (parameter for every reflected sound 
expressed with a time delay and gain) which corresponds in the direction 
of the each corresponding loudspeaker 141, 143, 145, 147 was set, are 
provided. A convolution operation is performed to said mixing audio 
signal, respectively, and the reflective correspondence number for every 
ref lected-sound output channels FLr, FRr, RLr, and RRr is generated. A 
setup of the ref lected-sound parameter of the convolution arithmetic 
circuit 149, 151, 153, 155 and modification of the ref lected-sound 
parameter at the time of an abnormal occurrence are controlled by the 
control circuit 181 which consists of microcomputers etc. The reflective 
correspondence number of each ref lected-sound output channels FLr, FRr, 
RLr, and RRr outputted from the ref lected-sound generation circuit 139 
is outputted from the loudspeaker terminal 173, 175, 177, 179 through pre 
amplifier 157, 159, 161, 163 and power amplification 165, 167, 169, 171, is 
supplied to the surround loudspeaker 141, 143, 145, 147 arranged in front 
right and left and back right and left of the listener 131 in a 
listening room 129, respectively, and is pronounced as a reflected sound. 
[0023] In power amplification 121 and 123 and 165, 167, 169, 171, the 
malfunction detection circuit which detects the abnormalities 
(generating of excessive current and direct-current potential etc. ) of a 
self channel, and the protection network which stops the output of a 
self channel when these abnormalities are detected are built in, 
respectively. The configuration for one channel of power amplification 
121, 123, and 165, 167, 169, 171 can be made to be the same as that of said 
drawing 2 , for example (however, about the power amplification 121, 123 
of the direct sound output channels L and R, transfer of the malfunction 
detection output to a control circuit 181 is unnecessary.). 
[0024] Relief processing by the control circuit 181 at the time of an 
abnormal occurrence can be performed, for example like said drawing 5 . 
That is, when (Si) and abnormalities are detected in the condition of 
usually reproducing by six channels, F, L, FLr, FRr, RLr, and RRr, the 
output of (S2) and an abnormality channel is stopped (S3), and relief 
processing by this invention is performed (S4). Then, when an abnormal 
condition is solved (S5), relief processing is canceled (S6), an output 
halt of an abnormality channel is canceled (S7), and it is made to 
usually return to playback (Si). 

[0025] The contents of relief processing (S4) are explained. Drawing 16 
shows an example of the reflected sound usually reproduced by the 
surround loudspeaker 141, 143, 145, 147 around a listener 131 at the time 
of playback. Each reflected sound is reproduced by the loudspeaker of 



the right-and-left both sides. That is, a listener' s 131 perimeter is 
divided into four field A-D divided in the diagonal location of a 
loudspeaker 141, 143, 145, 147, and the reflected sound in each field A-D 
is reproduced by the following loudspeaker pair, respectively. 

- The reflected sound in Field A : loudspeakers 141 (FLr) and 143 (FRr) 

- The reflected sound in Field B : loudspeakers 143 (FRr) and 147 (RRr) 

- The reflected sound in Field C : loudspeakers 147 (RRr) and 145 (RLr) 

- The reflected sound in Field D : loudspeakers 145 (RLr) and 141 (FLr) 
In this case, the normal position of the hoop direction in the field 
where each reflected sound corresponds by the sound-volume ratio in two 
loudspeakers by which it is reproduced is determined, that reflective 
loudness level is determined by the sound-volume sum in both 
loudspeakers, and the normal position (distance from a hearing point) of 
the direction of a path in this field is determined by the time delay 
(the time delay same to the playback sound in both loudspeakers). 
[0026] In order to act as the ** student of the surround sound field of 
drawing 16 , the parameter (ref lected-sound parameter) of the reflected 
sound of the next field is set to the convolution arithmetic circuit 
149, 151, 153, 155 of drawing 1 at the time of the usual playback. 

- convolution arithmetic circuit 149 (FLr): — the ref lected-sound 
parameter [ of Fields A and D / of a ref lected-sound parameter and the 
convolution arithmetic circuit 153 (RLr) : fields D and C ] [0027] of a 
ref lected-sound parameter and the convolution arithmetic circuit 

151 (FRr) : fields A and B of a ref lected-sound parameter and the 
convolution arithmetic circuit 155 (RRr) : fields B and C Drawing 17 shows 
the reflected sound which relief processing is carried out and is 
reproduced by the surround loudspeaker 141, 145, 147 (a loudspeaker 143 is 
stopped) around a listener 131, when abnormalities arise from the usual 
playback condition of drawing 16 in the ref lected-sound output channel 
FRr of the front right. At this time, the reflected sound in each field 
A-D is reproduced by the following loudspeaker pair, respectively. 

- The reflected sound in field A+B : loudspeakers 141 (FLr) and 147 
(RRr) 

- The reflected sound in Field C : loudspeakers 147 (RRr) and 145 (RLr) 

- The reflected sound in Field D : loudspeakers 145 (RLr) and 141 (FLr) 
Also in this case, the normal position of the hoop direction in the 
field where each reflected sound corresponds by the sound-volume ratio 
in two loudspeakers by which it is reproduced is determined, that 
reflective loudness level is determined by the sound-volume sum in both 
loudspeakers, and the normal position (distance from a hearing point) of 
the direction of a path in this field is determined by the time delay 



(the time delay same to the playback sound in both loudspeakers). 
[0028] In order to act as the ** student of the surround sound field by 
the relief processing of drawing 17 , the parameter of the reflected 
sound of the convolution arithmetic circuit 149, 153, 155 of drawing 1 is 
changed as follows. 

- Convolution arithmetic circuit 149 (FLr) : field A+B, the ref lected-sound 
parameter and convolution arithmetic circuit 153 (RLr) of D : the 

ref lected-sound parameter of Fields D and C (with no modification) 

- Convolution arithmetic circuit 155 (RRr) • the parameter of the 
reflected sound of field A+B and C [0029] The inside of the reflected- 
sound parameter currently assigned to the convolution arithmetic circuit 
151 (FRr) as a result of this modification, A time delay is the same to 
the ref lected-sound parameter currently assigned to the thing 
{convolution arithmetic circuit 151 (FRr) equivalent to the thing 
belonging to Field A. Ref lected-sound parameter} from which a sound- 
volume ratio with the ref lected-sound parameter used as the pair 
currently assigned to the convolution arithmetic circuit 149 (FLr) 
differs is assigned to the convolution arithmetic circuit 155 (RRr). A 
time delay is the same to the ref lected-sound parameter currently 
assigned to the thing {convolution arithmetic circuit 151 (FRr) 
equivalent to the thing belonging to Field B. Ref lected-sound parameter} 
from which a sound-volume ratio with the ref lected-sound parameter used 
as the pair currently assigned to the convolution arithmetic circuit 155 
(RRr) differs will be assigned to the convolution arithmetic circuit 149 
(FLr). Listening can be continued where the time of abnormalities having 
not arisen is resembled by the above relief processing. 

[0030] Although the above explained to the ref lected-sound output 
channel FRr of the front right the case where abnormalities arose, when 
abnormalities arise in other ref lected-sound output channels, relief 
processing of the loudspeaker location is similarly carried out using 
two ref lected-sound output channels which adjoin right and left of this 
abnormality channel. 

[0031] In addition, although the surround loudspeaker 141, 143 of front 
right and left was used independently [ the main loudspeaker 133, 135 ] 
with the gestalt of said operation, it uses also [ loudspeaker / of 
front right and left of the main loudspeaker 133,135 / surround ], and 
the reflective correspondence number outputted from the power 
amplification 165, 167 of the ref lected-sound output channels FLr and FRr 
of front right and left is added to the direct sound signal outputted 
from the power amplification 121, 123 of the direct sound output channels 
L and R, it outputs from the loudspeaker terminal 125, 127, and a 



loudspeaker 133, 135 can also be supplied. Moreover, although the gestalt 
of said operation explained the case where the 2nd invention was applied 
to the amplifier for audios whose number of ref lected-sound output 
channels is four channels, the number of output channels can apply not 
only this but the 2nd invention to the amplifier for audios of the 
various numbers of output channels of three or more channels. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the system configuration block diagram showing the 
gestalt of operation of the amplifier for audios of the 1st invention. 
[Drawing 2] It is the block diagram showing the internal configuration 
of the power amplification 42, 44, 46, 48, and 50 of drawing 1 . 
[Drawing 3] It is the block diagram showing the sound field normal 
position of drawing 1 , and the internal configuration of the mixing 
circuit 30. 

[Drawing 4] It is the block diagram showing the example of a 
configuration of the image normal position circuits 84, 86, 88, 90, and 
92 of drawing 3 . 

[Drawing 5] It is the flow chart which shows the control action of the 

output channel in the amplifier for audios of drawing 1 . 

[Drawing 6] It is a top view in the listening room in the amplifier for 

audios of drawing 1 which usually shows the condition at the time of 

playback. 

[Drawing 7] It is a top view in the listening room which shows the 
relief actuation in the amplifier for audios of drawing 1 when 
abnormalities are detected by Channel C. 

[Drawing 8] It is a top view in the listening room which shows the 



relief actuation in the amplifier for audios of drawing 1 when 
abnormalities are detected by Channel floor line. 
[Drawing 9] It is a top view in the listening room which shows the 
relief actuation in the amplifier for audios of drawing 1 when 
abnormalities are detected by Channel FR. 

[Drawing 10] It is a top view in the listening room which shows the 
relief actuation in the amplifier for audios of drawing 1 when 
abnormalities are detected by Channel RL. 

[Drawing 11] It is a top view in the listening room which shows the 
relief actuation in the amplifier for audios of drawing 1 when 
abnormalities are detected by Channel RR. 

[Drawing 12] In the amplifier for audios of drawing 1 , it is the top 
view showing the sound-source playback condition in a certain moment 
when usually reproducing by five channels. 

[Drawing 13] In the amplifier for audios of drawing 1 , it is the top 
view showing the sound-source playback condition in the same moment as 
drawing 12 when abnormalities are arising and carrying out relief 
processing to Channel C. 

[Drawing 14] In the amplifier for audios of drawing 1 , it is the top 
view showing the sound-source playback condition in the same moment as 
drawing 12 when abnormalities are arising and carrying out relief 
processing to Channel FR. 

[Drawing 15] It is the system configuration block diagram showing the 
gestalt of operation of the amplifier for audios of the 2nd invention. 
[Drawing 16] It is a top view in the listening room in the amplifier for 
audios of drawing 15 which usually shows the ref lected-sound playback 
condition at the time of playback. 

[Drawing 17] It is a top view in the listening room which shows a 
ref lected-sound playback condition when relief processing of the 
abnormalities is produced and carried out to the ref lected-sound output 
channel FRr from the usual playback condition of drawing 16 . 
[Description of Notations] 

30 [ — A malfunction detection circuit, 82, 181 / — A control circuit, 
84, 86, 88, 90, 92 / — 104 An image normal position circuit, 
106, 108, 110, 111 / — A mixing circuit, 139 / — A ref lected-sound 
generation circuit, floor line, C, FR, RL RR / — An output channel, FLr, 
FRr, RLr, RRr / — Ref lected-sound output channel. ] — The image normal 
position and a mixing circuit, 66, 68, 70, 72, 74, 141, 143, 145, 147 — 77 
A loudspeaker, 78 — A relay switch (protection network), 80 
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SSW^t^ 0 tr-^r Sr^4 ) J; d tUfcwt, IS 
S«j&*«KiJ § y *;K^&^*R««*qftaj 

4 0 ^r*3. 1fnESffl«ait=a£-?<|ifiEfhSRSfillI»tL 

£x/m^yyy®nm\m±, w ^ y^«$[jwn]if^ 

iritLX £ tzltir^^Xff oz\t 4 . 

[0005] hi emm*. mtir&cox a ^m^^m 
f&t Lxmm-t& z t ffx~z 4 (a) ^<t i>mu& 

* y^/ucr>tn^w± l , ffiawmsfiHif&^Mss^ 

t r-^WWMtcBBBN- 4 X t *» 4 af-f ^ 

^ixtz^-^r^mm, tm-rh^m^h^y^Mz 
^y^'tTM#m*^^y^/^^m*^-4 . ( b ) >j? 
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^r+^m*^ y*/w>*~T4 *m-*teBfj&*>#« 

£ -r -f fc-t tim 5 3f ^ y ^ L T m fittn&fc- 
<7)&-}]^>^)Vti>h\&j)~t&<, ( c ) >y%:< t titfr 

«fc tfflft mimco&Ji izyt * ffl 9 MTC 

£> tiT ^ s 3f— -r * ^fi-^-t: - Wi-Wi s.^^y^Lxw. 
m^^&kv<m{ktt<?)&^i-^y^)Vfy^&j}-t 

^m^^y^^com^imtiiLfzt^^^ mmvm 

mummttjcoftti^-ry^WiiiJjZ^L, tWB 
fi^^m^^Sfi^^MLT BfrlBmrtr*^i^ 
u Unas ^^^^EF»3&*K*jas*ut#* 
^y*MzK*m^^x^ixz^h*— c f4*m^z 

3rt-*y*i\sfrt>mtrt&, 

[00 0 6] Z<7)ft$&C0Wi2<D$mi±. 3f^y 

-th-f-^y^Mzm^-f. mmt±m^ (mt#) 

*y*/Hfc-&tr. } £WU Sao*--? 4 

* r-5-^m**a»aiJt txRiammt:^ 
Ls %m^hm\m\£1n^^y^vfrh%:ixZ:iv&ln~tr 
j yrmryyiz&^x . mzmm^^y 
*)v<nm&z^y*>vmzx^\tthmnm&mm 
t . imn^m^titzm.m^ti^y^!v<D^^ 
to±s*t&mmvit. mmmtfrnftztititztz. m 

OST £ftTl^^W;^^-?£fflS-r&&<?)£-£ 



[0007] &2<o3MB£J:;mr, S!ftai*f-vy^ 

>vcomi% : £j- j r y^vmix'^kta lt . R«j&Mftaj§*i 

<DX . iK##iftfJ* -v y *tK*> b° -X? <«* 

nftKsmajAf+y^tffl') st ^^tv^ki^ 

Lfcw, as**q*ai5nfeRjtt#m*"f-r y^x 
ft^^mmttci^ixiz&^mmznttth z 

a. lulBF^^af^iE^Ri^^tti^l^-^y^Wi. 

WIB^-RifWm^^-r^^^WOS 
T^ilTV^Rff#v^^-^^. ^«^i3tl±&fc|» 

f-r i: «|fflOttKtf5ffl|ltf5RfltS * ^ fc OT35 
4*&fcl±, MIESiJtPHlf^i, Witf. WIBS«**«iaj 

ttW 0 S T ^ tiX v R*f#> x - 9 co o , t£W 

^-r-sMtfwai^^-T^^fc^ft^^Tv^Mitt 

ttswrt s 2 ^coM.m^ta^ji'^y^coM.m^ ^ 
^< _ ^ 5. ^mm^noi.cot^-^zt & s . 

[0008] 

[ JMHtfJSSttOTKIti ] (mi cD^WcommcDBM ) fl$ 1 
cownzy-? ^yYTyr {yr^^yv^^ y*Mtr 
o^^yryy) izmmLtzmmmmzmm~th« m 

H±Zco^^^ypTyy°cOzyXr-J^m& (T-^n^'A 

A^ffi^ 1 0*»i»tt. K;kh-x^^;lx (r5M) i>3 
- Hfl-^Of-* ^ ^ 5j-fi^A*$tLS . 

i^fi^-ti-fn— n 2txya-H'§|iT, L ( HtT^r 
S) . c (mttr**) . R (mdrtr) . ls (fittr^ 
^^yn . rs (fti-^^yb') co*x^3-k 

y^0J»i4{i. 7o>-hfi-^L, c, R«#f+y^ 

-r-ssi^ft-f-^^-r^t^T. fl (Hfrtrt) , f 

R (HU**-) . RL (f**fe) . RR (tfc&*) c^)#m 
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y^/t-r 1 1, #*fj£-rs-*b o -# 6 6, 7 o , 
72, 7 4c^ft(:fflS-f£R*f^9^-^ (S®f§ 

s*ut f i r (^1017 a >v? ) mnBTtiUtfimm 

»£SffliU yuyhit^L, c, R^s^y^fi^ 
(^ft^g^^Jt^jiSL-t, &\&Ji^-*ry*)VF 

L , FR, RL, R R i" h CORHi^M^ Z ±f$?t& „ 
[0009] K*f#±)M& 18(1 KPR#6 4<*X£« 

-TSkiDT', FL, FR, RL, RRCD^g-tfcJjf-^ y^ 
JUZtiZ. ##M5^£.Xb°— #66, 7 0, 72, 74 
^frfflCffiS^RSre^^-^tfli^SfUfcF I R 

LS£g^&;^ftff£jfcLT, #a^ft^FL, 
FR, RL, RRrt«SIttI?J4«tS. 
[0010] KIt#M3S&2 0(4, HM6 4C0*« 

-f-£t><7)T\ FL, FR, RL, RR<5D#ti}7J^ y* 
/t-rtt. #MJS-r4^.b°— #6 6, 7 0, 7 2, 7 4 

^[fijtffla^-^Rftfw^^^-^^isss^F i r 

RStZg^^-jlffSrJfiLT, Y^FL, 
FR, RL, RRrt^Streft^fc^JS-* - *. 
y»2 2li, R9t#£j«|I|»l 6, 18, 2 0K 

5 LS^yy^'LTtli^-t-S. Hy>/W2 2H 
tK^^tLS^TJ^y^/t-FL, FR, RL, RRW 
RSf#fI#li, S^^y^ES&2 4, 2 6, 2 8, 2 9 

L, R, LS, Rscofi-f-^ft^fxs ^-yy^'$ti-T 
#fH5gfi£; 4 V 5 Jfyy^HW 3 0 HzXJiZtiZ . 
[00 11] WmSfii3=tV5=3f^y^'HIJf&3 0(4, IE 

m&sEig%Rjji-^y*)vcDx\?-#frt>m£.Lx, % 
<vmmmm&tpm&%Ktz&ti^y*)i><7)x\z-% 

lt#IE^aj73^^y*/l'<7)Xb°-#*^S^^^-- 
x 4 *M^£m^i£f£-f & fc fc i lz , IMuS^^ 

yV^Lt, M#iE^m*^^y^/l'^^El5*^--i>i 
& . fMBJEfefc 4 If 5 ^ y y ?"HIK 3 0 Jc. ffiTJ 
StL^ig-tBTJ^y^FL, C, FR, RL, RRO 

r ^ wetiry ryy° ( d/as>#|£§ 

Sr-t-tf) 32, 34, 36, 38, 4 0*341^7-7* 

xti^-^y^. 
^mmm3&8 4 FL 



V74 2, 44, 4 6, 4 8, 5 0 S:4>LTXh°— #Jg 
f 52, 54, 5 6, 5 8, 6 0 #>£>m7J§tL, UX~ 

y^vi~A 6 2 F"g<oero#6 4cDfflmi>z%m%ti?z&n 

jC-rS^rr&IOXb— #6 6, 68, 70, 72, 7 4 1 

^tL-?'#if*i&$tLT^ j g L §tL-i>. ^7-ryr4 2, 4 

4, 4 6, 4 8, 5 IgOf ty^/K^Sf 

nt, m.m^mm^tifzt^iz. se«fry^« 

[00 12)^-7^74 2, 44, 4 6, 4 8, 5 

ocoii-^ y^}]sftcr>ffl$M%w\ 2 (ctkT, r y 
•cm^'f^Six^ o r 4 ^ft^-^v-ryrm 

iS7 6-Cm^miiSii. 'JP-^7f7 8 

S§) ^^L-CttiTjStiS. M^ailIIS&8 0(4^' 1 7-r 

yyrnm 6tz&if&&^m>uffim&<vmLW<om 
-ryTnis§7 6/\os&«£ff±$-ttsfc|siim^ yy 

-^yf7 8**7LT, SMft7J^y*/U9£fj7J 
£ffjh$-t*-&. L/y-X>f -yf-7 7, 7 8fc-ft;fCb a 

[0013] w«€fifc4t' ; '5^yy7"'[i]ff-&3 ooffljs 

M^El3t^. M^y^lFL, C, FR, R 
L , RRO^T-f 4 ^fftSS0fi& 8 4,8 

6, 8 8, 9 0, 9 2(CA71§iXSo ifL^^ffi^eHI 
!Eg84, 86, 88, 90, 9 2(4gEom7J^- J ry^'- 
iV^W^r^mt-^ y^WX b°-#C0MMC^-r§ 2 

«£tSHI»8 4, 86, 88, 9 0, 9 2(4, ffi#t(4 
^Jx(fH4 (c^4 o (c, 1 f-v y^ATJjf-r 4 * 
lfi77f*-^9 3, 9 5^A7jLT2f-^y^ 

i^Jt-^r, 777^93, 9 5 

o^yibt'S-ti^lS^S^k^T-^-S. ifc 4D 

flfllMEttts W«Sfillia&8 4, 86, 88, 90, 9 
2(4, l^-^y^ATJ^-xV^-ff^-^, flRlfffi^n 
m<Vtt^b7uxh-7*^y^frcDMn$:ftom%a<n 

*. ^ft5£fi0S&8 4, 86, 88, 90, 92WA7J 

C, RL 
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^M%LQ.®m8 6 C 
^fiSfiHIfi&8 8 FR 
fhSRSffiHJ&9 0 RL 
J S«ffiffiHJ»9 2 RR 
[00 14] tth-h. ^fftSai[I]{$8 4(i, ie«f 
-ry^/i-F Lofi-^-Srf-vv^Cij it/RL^oxb— 

^68, 7 2j&»6H*Lfefc#fc, -e^ft^'ge^ 

-V y^fVF LCOX b— # 6 6 c7){iia(C5gfi-tl> J; 3 (C, 

y*;kcijj;i;RLoxe-^6 8, 7 2-eW4rt-Ml 
ifc, #«SliHI£#8 6(i. IBof-t 
y */t-C toff ^-v V F L& J; V' F b— # 

y^ccoxf — # 6 8«fift£fitl 1 j;o ga 

FLfcJ;t£FRiOXb— #6 6 , 7 0t'S4tSifJ 

/I'FR^ft^Srf-^y^C&itXRRcOXb— ^ 6 

f r cox b- f) 7 o cofiatMi-r sioc, g a 

tf3f-r >-*/PF R<7)iI-^^#ffe^Wl LX , fi-y* 

;i/c^it;RR«xt-*6 8, 7 4-r-w^-r^fi-f-Sr 
^stt£0i£9O(4, sa^y^ 

/l-RLCDit^^-^y^JlF LiSit/RRO-Xb— #6 

6, 7 4*^S4.t^i:#t;. fotwieotty 
^RLmt-*7 2 eD&Btjgte-f 5J:^t, g a 

;kF LUXt/RR^^—A 6 6 , 7 4 ff-f" 
ifc. «£f3H]i89 2(4, sewf^y 

^-;PR RCDft *f-^y^)VF R& XX/R LcOX b— # 
7 0, 7 2*»£g£Wsi:S*fc:. ^^tto'ie^f^ 
y^;PRRtfOxb-^ 7 4cofia^fii"S J: o g 
eofty r r <7)fi^ £ ^tSfi^JM L t , fty 

^FRjoit/RLcOXb— #70, 7 2TS£-$-.S>fI 
[0015] y*/l^F LtfySfflJSffiHI||84T*(R 

T"jiKjLT^-yt--g>X-f 7f94a, 94b (IFJSB#(4 

0 6, ii ot^ft.^ftA^fi.&o fty^cwt 

fUSfi Hlfi& 8 6 T« § ilfe #f - -T y */l- F L , F RC0 
ff-§-(4 , SK** y^/i-c TMSsiflftas Sixfc fc § 

a, 9 6b (lEmmi^y) ^Ltfty^FL, 
FRcOS^^y^IU^l 04 , 1 08C^tL^tLA*S 

;ft§ . f^y^FR ^fftsaami® 8 8 $ 

M?8# t tfcffl$;h.Jt h # tzfHflf HU&8 2*^O^T'51l6 
U^yfl.X>fyf9 8a, 9 8b (jE^kt*:? > 



FL, FR 
C, RR 
FL, RR 
FR, RL 

^Uf+y^;l/C, RR^S^i^ESSl 0 6, 
1 1 UZ*tL&L7j}%ti&. f-^y^RLcD^m^ 

o x'^MZtitz^^y^jvF l , RRoft^- 
wv&8 2frt><r)m<$?x*mhLx-*>-tz>^ 7f 100 

a, 10 0b (JE^B#i±^-7) Sr^-LTf-^V-^F 
L, RRCOS^f i/yymS&l 04 , 1 1 1 IZ^tl^tlA 

ii5t#f-vy^lFR, RL<7)fg^(4, m%1-*?>*)V 
R R TH»s&«Btffi Sti^ fc § fdHffmjft 82K Ofl^ 
T'SiUtytSX^yf 10 2a, 1 0 2 b (IE* 
B#(4:+:7) ^LtfYy^FR, RLOS^fyy/ 
W108, 1 1 0fc*fl«lA*S*l*. S^f^y^' 

mss i 04, 106, 108, iio, 1 1 1(4. ia 

«f+yMFL, C, FR, RL, RRO-ff-f-i;, W 
WSftMWk 84, 86, 88, 90 T±l&£tlXj f> 
94a, 94b, 96a, 96b, 98a, 98b, 1 
00a, 100b, 102 a, 1 0 2 b tit LTA^jS 
il-SSe^f-ty^FL, C, FR, RL, RRjiT 

66, 68, 70, 72, 7 4t,Z%K^H®3frt%> <, % 

X-f yf-9 4 a, 94b, 96a, 96b, 98 
a, 98b, 100a, 100b, 102a, 102b 

o^y, ^(4, $M0E&8 2 (v>f3y*) fc^S-f 

(,Z, &nm~t&^ r 7~T>T42 , A A, 4 6, 4 8, 

5 o^M^m0S#8 o (H2 ) ^M^mm^Ta: 

[0 0 16] 0ico^--x-f^-fflT>-r(ci3(t^ai7J^ 

^>-^;kOMfflll&fPO— MSr05 fc^-f. FL, C, F 
R, RL, RR« 5 f t y ^/K-'I^BtlrtT'- 1 
W&X' (SI), M^^ai^^i: Sli (S2),» 
Wf-^y^Wom^JtffjhS-fr (S3), ifOftBBtJ: 
W^H^H^rf-S (S4) . ^^s, M^m^fi? 

k ( S 5 ) , ^MJl^S^L ( S 6 ) , 
^y^ivco^Wst^mmLX ( s 7 ) , il^B^WI 
-if $-a-^> (SI), 
[0 0 17] msn^T- vTSACDmfctmizX&ft^. 

wft&mi-t&. m6i±m^w^.mco^mx\ 

y^£?)Xf-*6 6, 6 8, 7 0, 7 2, 7 4(4gg 
^ZTt^Wl^^X^tLXV^^y^FL, C, FR, 
RL, RRCDft-^SrS^LTV^o l7iif^y^lC 

tcM«*«tfi a § fix v t # cD&mx\ f-^y^cw 

ft-f-(4##MiMIl^S6$nT X b-* 6 6, 70K 
ffi^-vy^l-FL, FR, RL, RRC0 
fl-^(47C«fJ0lT^tLTV^Xb-^6 6 , 70, 7 
2, 7 4jEp&B£3*1.S. i8(if^y*/l/FL(;Mg 
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i^mm±Lmmtfm §iitxe-^6 8, 1 2 n± 

£tl&„ mcOi-^y^JUC, FR, RL, RROfl^Ji 
7U^S l J0^T^tl.TV^Xt°-^6 8, 7 0, 72, 7 
4 j{p£>B£$;flft . i9lif-vy^F RteMttaqfttti 
^ft i: %cr>W&X\ ft^F ROft-^t4#« 
£{k86JSj&*lfcS*rC.XK— # 6 8, 74 
So l<7)f^y*;l/FL, C, RL, RROff-^-(i7C^ 
SlJ9^T£>tr<:^ftXb-#6 6, 68, 72, 74*» 

ftT ^ ft b # oyRJITC, y */PR l ofI-f-(i#fft5£ 
f»l#%£tlTXb-# 6 6 , 7 4*»6H£3*U. . 
Wf-VV^FL, C, FR, RR^fl^TC^SIJD 
^T'biXTUftXb''— #6 6 , 68, 70, 72, 74 

Se^l^'ffi^ttT^ b°-# 7 0,7 2 j&^Rfe&ft 
So l«f^y*;l/FL, C, FR, RLOft^-tiTU^ 
W9 3T&*VO>4.XK— #6 6, 68, 7 0, 72*> 
£>B££ixfto 

[00 18] g|5(7)Xx'y7 0 S4c?)gt^IIt;J;SB^ 

WBtovvcRHJif * . mi2J4, 5f^y^tIS 
W£ L T V ■> ft i: # CO N £> ft Prao^iiH^SI Sr Srf . 

mi 3(4, fTy^cti^'itt, K^-vy*^ 
C ^^fc^KftjefiBBSH LT X b-# 6 6, 
4iL, Wfty^FL, FR, RL, RROfi^Sr 
TC^SlJO^T^^LTV-iftXf— #6 6, 7 0, 72, 7 
4*^S^LT^fti;§co. Ell 2 tRtSSraloWiSp? 
^KI^r^To ;ok§, f-^y^COft 5 ?- (tt^g 

6 8 T-S^ L-fc b # i: R tflLMtSfi^S . m 1 
4(4, f+y^FRtlf^tt, &fr*>*JUF 
ROfl^-^^ftSEfu^fflLTXh-^ 6 8, 74^A,S 
£L, ffi^fty^FL, C, RL, RR<7)fI-^Sr7C 
^» l J'9ST^ilTV^Xb°-^6 6, 68, 72, 74 
frt>W£.LXVi&t%co, mi 2fcHfcWHlwa«H* 
tfeJHfcip"*-. - CO t § , y*/PF RCOfl-^- ( ffig^ 

tx b°-# 7 0 TH4L/i § fc R tfiMfeSgfrf 4 . 
[00 19] HUiBSHft^ffiT'fi^^^^FL 
CM** tfcfcfcfc, Kf-ry F L cofi-^- £ * b° 
-*68, 7 2 T3£ Lt^t"-^ 6 6 OfiKtJgfi-t 
SidC K** y*/I^F L ^#tfMRSfiH®l tT 

it, IS^-vy^/kFLOft-f-SrXb"— #70, 72?' 
B4ltXh-* 6 6<0fflttSfiW-& i 3 C, S-f-Y 

>-^f L<7)m*§r&mti£.mimLXAv-*> 70,7 

2 TS^-Tft iHT'H. R«t£, MiaHMO^FJT' 
(4^ y */t^F R fcrMfft0*£. fcfc i: # tc , Kf-v y 
FROff-§-£Xb-#6 8, 7 4t"S4LTXt-*7 



ooeKtse-f ft iat, mi-^y^vF Roa#* 

m^mmLXX^~A68, 7 4"Cm?t&£o\Z 
LiZt>\ lW:fti.t, Kf-^ y^FRO'fi-f-SrXb 0 
-#66, 74T'W±LTXb°-#7 O^fiat^fi-t 
SidC ISf-Y^^VFR^fi-^^^ft^fi^SLr 
Xb°-# 6 6,74 t-S^-TS i i; fcT* ft . 
[0020] mfieHSfe^^^Ti4, K^f+y^ 

5 f+^/wo^-f ^ ^fflryrti 1 o^ 

wfMBIiiii^Jf-v y*;Wto6*3 f-*y*/wa±<a*aaj 
*f-r>^Mft<?53j— r -f ^fflT>-Tfc)iffl-r'S ft to 
t**. m 0^(4-9-5 ^yFryrcRg^ 

^fto 

[0021] 2 cowncommmm > jp 2 osmh* 

t^^yKTW (t^^yi'f-vy^/Wtry^^y 
ryr) fcytfflUfcsatojwBtK^*. mi 5«4i 

I., AMfll3, 115^11 £*2f^y^ 
^rtn/^f^M (Mf-f-) ^'A^S^ifto ; 

n^ffi-f-iiiigjwaj^i^^y^L, RSflMWiru 

7V7117, 119fej;yAV-7y7121, 12 
3^Uxh-*ffif 1 2 5, 1 2 7^^m*$^l, 
W-y^Vl-i, 12 9 l*]OlIK^ 13 1 0>flfcJfcte&C 
ISRSfLfc^XtT-^ 1 3 3, 1 3 5 
tLCiSg^iiLT^t^ftfto 

[0022] £fe2^-vy^/i^>±m^(4s ^ y>^"[g 

ff&l 3 7T'5^yy^"§fLT, L + Ri;t(iL-RWi 

^fyy/t-f^ Ttm^tf&M ^ttfto i o 5 Jf - y y ^ 

r ^Ht-^i. R##±JjtHB l 3 9 CATJ^ft 
fto MStW*fl!cIllf&l 3 9i4, WDt#l 3 1 «0HHtatK 

^-ft^^y v^M?tm>£f&m.M^m^rit±m-& h 

C0X\ FLr (Itr^Tfe) , FRr (Wj^) . RL r 
(fldjTE) , RRr 0#RltWtll^l^ J ry^ 

C #>PTJE-Tft Xt- # 141, 143, 14 
5, 14 70^Cffl^ftRlhf^^^-^ (WE** 

mty-t yx-m.zix&m.mmz:b ww-^i 

S*UfeF I R (#1017^;^ ) ^OS^a^iHSIlI 
SSI 49, 151, 153, 1 5 5* JUiL, nrtES^f 

T, #RltWffi^^ J ry*^FLr > FRr, RLr, 

r r r r b comtmm-^^m- ft . s^&^wihk 

149, 151, 153, 1 5 50R#f#^N°5^-^0 
iSSfcJ;tfM^*WfOR|=f#^°5^-^0^5Si4, v 

^ 3 y^TH^stiftiijffliiiiss i s i xmm^tii . r 
ftf#±fi!c0S& i 3 93&^tfi*$nft#ixi^ai7j^y 

^/l/FLr, FRr, RLr, R R r ORSt Wft^ti , 
71)7^71 5 7, 1 5 9, 1 6 1, 1 6 3&£Tf^ r 7 
-7y71 6 5, 1 6 7, 16 9, 1 7 1^UXf 
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-^Sf 1 7 3, 1 7 5, 1 7 7, 1 7 9frt>ftJlZ 
ti. >J x—y^jv—M. 129 ftcDMWM 13 1 comtt 

ttximfttt&Bti&ztvfcy-Jvy wt-* i a 

1, 14 3, 14 5, 1 4 7 t^^ixf^SixTRSt 

[002 31 ^7-7^71 2 1, 1 2 3, 1 6 5, 1 
67, 1 69, l 7 1 rtfcrti, iao^^/t-coMit 

A-7-7y712 1, 123, 165, 167, 16 

9, i7K7)i >*)Vft<nm muz masm 2 

^L, RW\'7-7y712 1, 12 31'OViTJi, 

sownis&i 8 l^mmkmuits^mii^mx'h 

[0024] #3»SB#ftf)Sfi!lffli[llR l 8 1 fc J: ftftftfe 

ma. mtimam 5 1 ftttc txfiozt trcz h . 

fSr&'fe. F, L, FLr, FRr, RLr, RRrW 

6 f y y^;K'lSS4iff-5 tv^tlt (si). 
m^mm^tifzt^li (S2) , Sttf-r^/K^tfi 
7J£ffit£^r (S3), £W«i?)i£J:&«aFffl?i£2SfT 
■Tft (S4) . S»tt«b&*j!imi-4 fc (s 

5 ) , tosnm&tmL ( s 6 > , ws^s^/uom 
Tjffit^w^LT ( s 7 > , ( s 

1 ) . 

[0025] mam ( s 4 ) npmtz-owxmtt 

h. mi 6(i. MS^Kf^^yHxe-^i 4 
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